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INTRODUCTION
Although requ irem en ts  f o r  e s t a b l i s h i n g  f u n c t io n a l  corpora  
l u te a  in  s e v e r a l  mammalian sp e c ie s  a re  rea so n ab ly  w e l l  worked out 
and accep ted ,  th e  mechanism f o r  conclud ing  th e  f u n c t io n a l  l i f e  of 
corpora  l u t e a ,  o f te n  c a l l e d  l u t e o l y s i s ,  remains a p e rp le x in g  problem 
f o r  th e  re p ro d u c t iv e  p h y s io lo g i s t .  Evidence has accumulated which 
i n d ic a te s  t h a t  th e  u te ru s  p la y s  a ro le  in  th e  l i f e  span o f  th e  
corpus luteum by producing  a s p e c i f i c ,  b lood-borne  l u t e o l y t i c  f a c t o r .  
Recent reviews (Anderson e t  a l . , 1963; Bland and Donovan, 1966) 
cover p e r t i n e n t  l i t e r a t u r e  in  t h i s  and r e l a t e d  f a c e t s  o f  th e  problem, 
and in d ic a te  t h a t  sp e c ie s  d i f f e r e n c e s  may be enormous. In a d d i t io n ,  
G in the r  (1967) c i t e s  some o f th e  growing su p p o r t  f o r  th e  occurrence  
o f  l o c a l  ( i . e .  n o n -b lo o d -v a sc u la r )  u te r o - o v a r ia n  r e l a t i o n s h i p s  f o r  
many s p e c ie s .
Attempts to  produce c e l l - f r e e  e x t r a c t s  which have dem onstrable  
l u t e o l y t i c  a c t i v i t y ,  on th e  o th e r  hand, have n o t  g iven  uniform r e s u l t s .  
Cooper and Hess (1965) o b ta in ed  in  v i t r o  i n h i b i t i o n  o f  p ro g e s te ro n e  
s y n th e s i s  when guinea p ig  u te r in e  e x t r a c t s  were in tro d u ced  in to  a 
medium o f  c u l tu re d  l u t e a l  c e l l s .  No i n h i b i t i o n  o f p ro g e s te ro n e  
s y n th e s is  was observed when r a t  u t e r in e  e x t r a c t s  ( s ta g e  o f  cyc le  n o t  
s p e c i f i e d )  were added to  c u l tu re d  r a t  l u t e a l  c e l l s  (Cooper and Hess, 
1965). However, pseudopregnant cy c le s  o f  norm al l e n g th  were observed 
in  h y s te rec to m ized  r a t s  in j e c te d  w ith  en d o m e tr ia l  su spens ions  o f 
e s t r o u s  u t e r in e  horns  (Bradbury e t  a l . , 1950). N e i th e r  aqueous nor 
e th e r  e x t r a c t s  o f  bovine endometrium s i g n i f i c a n t l y  a f f e c t e d  th e  l i f e
1
2span o f  corpora  l u t e a  in  h y s te rec to m ized  pseudopregnant r a t s  (Malven 
and H ansel, 1965) no r  d id  e th e r - s o lu b le  e x t r a c t s  o r  ly o p h i l i z e d  
homogenates o f  e s t r o u s  r a t  u t e r i  s h o r te n  pseudopregnancy in  
h y s te rec to m ized  r a t s  (K iracofe  and S p ie s ,  1966a). K iraco fe  e t  a l . 
(1966b) found t h a t  no l u t e o l y t i c  e f f e c t  could be a t t r i b u t e d  to  ovine 
e x t r a c t s  i n j e c te d  in to  ewes. _ __
The work o f  Duncan e t  a l .  (1960) supported  th e  p o s s i b i l i t y  o f  
a u t e r in e  l u t e o l y t i c  hormone in  t h a t  f i l t r a t e s  o f  e n d o m e tr ia l  t i s s u e s  
tak en  from g i l t s  on th e  16th and 18th days o f  th e  e s t r o u s  cycle  
decreased  in  v i t r o  s y n th e s is  o f  p ro g e s te ro n e .  F lu sh in g s  from sow 
u t e r i  added to  c u l tu re d  p ig  l u t e a l  c e l l s  produced a l u t e o l y t i c  e f f e c t  
(Schomberg, 1967).
Using a c e to n e -d r ie d  p r e p a r a t io n s  o f  bovine u t e r u s ,  W illiams 
e t  a l . (1967) found, in  64% o f  r a b b i t s  t r e a t e d ,  " r e g re s s io n  o f  co rpora  
l u t e a ,  development o f  f o l l i c l e s ,  and a d e p re ss io n  o f  a c e ta t e  
in c o rp o ra t io n  in to  p ro g e s te ro n e  d u ring  th e  in  v i t r o  in c u b a t io n  o f  th e  
o v a r i e s . "  These r e s u l t s  c o n t r a d i c t  e a r l i e r  work o f  M ish e l l  and 
M oty lo ff  (1941) in  which bovine  endometrium e x t r a c te d  w ith  o rg an ic  
s o lv e n ts  in c re a s e d ,  r a t h e r  th a n  d ec rea sed ,  lo n g e v i ty  o f  corpora  l u t e a .
E a r l i e r  work in  our la b o ra to ry  has  shown t h a t  a h ig h ly  
s i g n i f i c a n t  r e v e r s a l  o f  th e  e f f e c t s  o f  hysterec tom y on pseudopregnancy 
in  th e  ham ster  could be accom plished by homologous u t e r i n e  
t r a n s p l a n t a t i o n  to  th e  cheek pouch (C aldw ell e t  a l . ,  1967). The 
p r e s e n t  r e s e a rc h  i s  a c o n t in u a t io n  o f  th e  above r e p o r t  in  th e  hope o f  
f u r t h e r  e lu c i d a t in g  th e  r e l a t i o n s h i p  between th e  u te r u s  and ovary .
3MATERIALS AND METHODS
Female v i r g i n  ham sters  (7-15 weeks o f  age) from a l o c a l  
b re e d e r  were in d iv id u a l ly  housed in  Y l\v by 15^" opaque p l a s t i c  cages 
covered w ith  1" w ire  s c re e n in g .  Only ham sters  weighing between 
80-120 g and showing s a t i s f a c t o r y  w eigh t increm ents  d u ring  a 
p re l im in a ry  o b s e rv a t io n  p e r io d  were used . Food c o n s is te d  o f  P u r ina  
la b o ra to ry  chow (micro and macro mixed) ad l i b . ,  supplemented tw ice  
weekly w ith  G e is le r  ham ster  food . Water was co n tin u o u s ly  a v a i l a b l e .
A tim e sw itch  a u to m a t ic a l ly  p rov ided  12 h r  o f  l i g h t  
a l t e r n a t i n g  w ith  12 h r  o f  con tinuous  darkness  in  th e  l i g h t - t i g h t ,  
a i r - c o n d i t io n e d  an im al room. L ig h ts  were o f f  from 3:30 AM to  3:30 PM 
in  o rd e r  to  observe e s t r u a l  b e h av io r  between th e  hours  o f  8 and 10 AM, 
co rrespond ing  to  l a t e  evening f o r  th e  h am ste r .  In  a d d i t io n ,  th e  
tem p e ra tu re  and hum id ity  were r e g u la te d  n e a r  th e  optima (70 -  5 F and 
50 mm Hg r e s p e c t i v e l y ) .  A l l  an im als  were allowed 7 days to  a d j u s t  to  
th e se  c o n d i t io n s .  C o n tro l  pseudopregnant and p re g n a n t  anim als were 
m ain ta ined  a t  r e g u la r  i n t e r v a l s  to  check a g a in s t  any s e a s o n a l  v a r i a t i o n ,  
b u t  none was observed du ring  th e  tim e l i m i t s  o f  th e s e  experim en ts .
Two normal cy c le s  were observed b e fo re  a female was su b jec te d  
to  any e x p e r im en ts . Years o f  p r i o r  ex p er ien ce  has re v e a le d  t h a t  th e  
most co nven ien t and r e l i a b l e  method o f  checking f o r  e s t r u s  in  th e  
ham ster was th e  l o r d o s i s  r e f l e x  by fem ales in  th e  p resen ce  o f  m ales. 
Pseudopregnancy was induced in  norm al fem ales  by m ating w ith  
vasectom ized m ales; i n t a c t  males were used w ith  h y s te rec to m ized  
fem a les .  Pregnancy was induced by a llow ing  normal males to  remain
4w ith  th e  female f o r  \  h r .
Nembutal a t  a dosage o f  8 mg/100 g body w eigh t was ad m in is te red  
i n t r a p e r i t o n e a l l y  and induced a 20-minute a n a e s th e s ia  in  about 5 min. 
B ooste r  s h o ts ,  i f  needed, were given  a t  a dosage o f  1 .5  mg. 
H ysterec tom ies  and o v a r iec to m ies  were performed by making a s in g le  
median i n c i s io n  s t a r t i n g  about one inch from th e  anus and p roceed ing  
c ran iad  f o r  approxim ate ly  1 inch . Care was tak en  n o t  to  d i s tu r b  any 
o v a r ian  blood v e s s e l s  in  cases  where normal o v a r ia n  v a s c u l a r i t y  was 
im p o r tan t .  The e n t i r e  o p e ra t iv e  p rocedures  u s u a l ly  re q u ire d  no more 
th a n  15 m inu tes .  A l l  op e ra ted  anim als were allowed a 10-day 
r e c u p e ra t iv e  p e r io d  b e fo re  be ing  su b jec te d  to  e x p e r im en ta l  p ro ced u res .
For making e x t r a c t s ,  f r e s h ly - e x c i s e d  u t e r in e  horns  were p laced  
in  a m orta r  a t  0 C, c u t  in to  sm all  p ie c e s  and th e n  ground w ith  a 
p e s t l e  in  Hank's ba lanced  s a l i n e  s o lu t io n  a t  pH 7 .4 .  This m a te r i a l  
was f u r t h e r  ground in  a V i r t i s  "23" microhomogenizer f o r  30 min a t  
0 C, and f i l t e r e d .  P regnan t u t e r in e  horns were removed, h e ld  
v e r t i c a l l y  w ith  th e  c e rv ix  up, and f lu sh e d  to  remove b l a s t o c y s t s  w ith
0 .5 -1  cc o f  Hank's ba lanced  s o lu t io n  b e fo re  be ing  su b jec te d  to  th e  
same p ro ced u re .  A l l  e x t r a c t s  were s to re d  in  a f r e e z e r  a t  0 C u n t i l  
i n j e c t e d ,  h u t  f o r  p e r io d s  no lo n g e r  th an  10 days. A l l  i n j e c t io n s  
were made over a fo u r -d ay  span, beg inn ing  on day fo u r  o f  th e  c y c le .
In  crude f r a c t i o n a t i o n  o f  u te r in e  e x t r a c t s ,  e i t h e r  0.25 M 
aqueous sucrose  o r  Hank's ba lanced  s o lu t io n  was u sed , an e q u iv a le n t  of 
one u te r in e  horn  p e r  ml o f  s o lu t io n  be ing  m a in ta in ed .  A f te r  homogen­
i z a t i o n ,  th e  suspension  was spun a t  0 C in  a S o rva l RC 2-B r e f r i g e r a t e d  
c e n t r i fu g e  a t  755 g f o r  15 min. The s u p e rn a ta n t  was removed, th e  
sedim ent resuspended and th e  p rocedure  re p e a te d .  The sedim ent was
5resuspended and c o n s t i t u t e d  f r a c t i o n  I .  The s u p e rn a ta n t  was th en  
c e n t r i fu g e d  a t  8700 g f o r  30 min. The sedim ent was resuspended and 
c e n t r i fu g e d  ag a in  f o r  30 min a t  8500 g. The new sedim ent was 
resuspended and la b e le d  f r a c t i o n  I I .  The rem aining s u p e rn a ta n t  was 
d e s ig n a ted  f r a c t i o n  I I I .
For h i s t o l o g i c a l  s tu d y , t i s s u e s  were f ix e d  in  B ou in 's  
s o lu t io n ,  embedded in  p a r a f f i n ,  s ec t io n e d  s e r i a l l y  a t  8-10 micra and 
s ta in e d  in  hem atoxylin  and e o s in .  S ec tio n s  o f  u t e r in e  horns  from 
v a r io u s  days o f  th e  pseudopregnant cycle  were s ta in e d  s im u ltan eo u s ly  to  
avoid d i f f e r e n c e s  due to  s l i g h t  v a r i a t i o n  in  s t a i n in g  te ch n iq u e .
6RESULTS
For sake o f  u n ifo rm ity ,  r e s u l t s  in  F igu res  (1 -19 )  a re  re p o r te d  
as a mean f ig u r e  based on o b se rv a t io n  o f  fo u r  c y c le s .  Appearance of 
e s t r u s  in  a l l  cases  i s  conside red  to  mark day 0. A normal pseudo­
pregnancy (C) was observed f o r  each an im al in  o rd e r  to  check f o r  
normal c y c l in g  b e h a v io r .  Eq r e p r e s e n ts  th e  le n g th  o f  th e  f i r s t  
pseudopregnancy fo l lo w in g  hys terec tom y o b ta in ed  only a f t e r  a p o s t  
o p e ra t iv e  r e s t  p e r io d  and i s  used as a comparison w ith  r e s u l t s  o b ta in ed  
in  th e  v a r io u s  e x p e r im en ta l  p ro ced u res  (Eq)- Eg d e s ig n a te s  th e  le n g th  
o f  pseudopregnancy fo l lo w in g  th e  ex p e r im en ta l  c y c le .  Complete da ta  
needed f o r  comparisons among groups a re  found in  Tables 1 and 2.
R esu l ts  show c l e a r l y  t h a t  th e  ham ster u te ru s  does produce a 
l u t e o l y t i c  f a c t o r  (ULF) f o r  a very  l im i te d  tim e d u rin g  pseudopregnancy. 
I n j e c t i o n s  made us ing  seven-day pseudopregnant h o rn s  (Group E) 
sho rtened  pseudopregnancy by more th a n  6 days. H i s to lo g i c a l  
exam ination a lso  v e r i f i e d  r e g r e s s io n  o f  th e  co rpo ra  l u t e a  in  t h i s  
group. Apparent were shrunken e l i p t i c a l  n u c l e i  and an in c re a s e  in  
e p i t h e l i a l  connec tive  t i s s u e ,  q u i te  u n l ik e  th e  h e a l th y  t i s s u e  observed 
when s a l i n e  a lone  was in je c te d  (Group A). E x t r a c t s  o f  u t e r i  from 
day 6 (Group D) produced a s i g n i f i c a n t  sh o r te n in g  b u t  only o f  2.75 
days, in d ic a t in g  t h a t  th e  u te ru s  p robab ly  r e l e a s e s  t h i s  f a c t o r  l a t e  
on day 6, c o n t in u in g  th rough  day 7. E x t r a c t s  o f  u t e r i  o b ta in ed  on 
days 4 , 5, and 8 (Groups B, C, and F) d id  n o t  s h o r te n  pseudopregnancy. 
Hematoxylin and e o s in  s t a i n i n g  rev e a le d  no d i s c e r n ib l e  d i f f e r e n c e  in  
u t e r in e  s e c r e to r y  a c t i v i t y  on any day o f  pseudopregnancy, b u t  more





e x t r a c t Dosage
C on tro l
pseudopreg.
C on tro l
h y s te r e c .
pseudopreg.
E xperim ental
h y s te r e c .
pseudopreg. P va lues
(H orn/day) (Days) (Days) (Days) (Col 6 : Col 7)
A 12 S a line 0 9.67 * . 07a 17.33 ± . 08a 17.08 ± .133 .05
B 12
4 th  day 
pseudopreg. 9.90 ± .08 17.17 ± .64 17.83 ± .69 .05
C 12 5 th  day 1 9.50 ± .50 16.58 ± .57 • 17.33 ± .74 .05
D 12 6 th  day 1 9.75 ± .08 16.50 ± .38 13.75 ± .94 .01
E 12 7th  day 1 9.42 ± .67 17.50 ± .59 10.75 ± .93 < .01
F 12 8th day 1 9.67 ± .08 18.33 ± .58 19.58 ± .50 .05
G 12 7th day 1 9.58 ± .15 17.17 ± .44 10.92 ± .34 <C.01
H 12 7 th  day 12 9.70 ± .08 18.42 ± .55 11.33 ± .46 < .01
I 12 7 th  day 14 9.58 ± .15 17.83 ± .49 15.08 ± .52 c .05
J 12
Immature
horns 1 9.50 ± .19 16.58 ± .42 16.50 + .51 .05
K 12
Pregnant
horns 1 9.42 ± .19 17.17 ± .41 15.92 ± .45 c .05
a Mean ± s tan d a rd  e r r o r  o f  th e  mean. 
In te rg ro u p  P va lues : A:B P '7  .05 A: G P <  .01
A: C P -7  .05 A:H P <  .01
A: D P < .  .01 A: I P <  .05
A:E P ^  .01 A: J P -7 -05
A: F P - 7  .05 A:K P 7^  .05
Group
Number o f  
animals
Table 2. Q u a l i t a t iv e  t e s t s
Dosage 
T es t o f  horn
of ham ster u te r in e  
C o n tro l 
h y s t e r e c . 
pseudopreg.
e x t r a c t
Experim ental
h y s te r e c .
pseudopreg. P v a lu es
L 12
F r a c t io n a t io n  
S a line  
755 g , 




18.17 ± . 59a
(Days) 
17.25 ± .67a
(Col 5 : Col 6 
17- .05
M 12
F r a c t io n a t io n  
S a line  
8700 g 
(m i to ch o n d r ia l)
1 18.50 1 .47 12.41 1 .29 < .01
N 12 S a lin e  su p e rn a ta n t 1 18.25 ± .65 16.83 ± .39 .05
0 6
F ra c t io n a t io n  
.25 M sucrose  
755 g 
(n u c le a r )
1 19.17 ± .95 18.67 ± .95 'T .05
P 6
F r a c t io n a t io n  
.25 M sucrose  
8700 g 
(m i to ch o n d r ia l)
1 17.83 ± .71 17.33 ± .80/ .05
Q 6
.25 M sucrose  
su p e rn a ta n t 1 16.83 ± .41 10.17 ± .09 <C .01
R 6 Heat 70 C 15 min. 1 17.17 ± .75 16.50 ± .80 17 .05
S 6 D ia ly sa te 12 17.50 * .60 16.17 ± 1 .1 .05
a Mean -  s tanda rd  e r r o r  o f  th e  mean.
In te rg ro u p  P v a lu es :  L:M P < . .01 0 :P P 7 1 .05
N:M P <  .01 0 :Q P <  .01
L:N P - r  .05 P:Q P <  .01 00
9p r e c i s e  in d ic a to r s  o f  endocrine  a c t i v i t y  w i l l  be used in  f u r t h e r  s tu d y .
From p re l im in a ry  o b se rv a t io n ,  th r e s h o ld  and maximal dosages o f  
ULF must be very  c lo s e ,  f o r  \  horn  (Group I )  d id  n o t  s i g n i f i c a n t l y  
s h o r te n  pseudopregnancy b u t  th e  e q u iv a le n t  o f  \  (Group H) and 1 (Groups 
E, G) horn  p e r  day f o r  fo u r  days produced maximal e f f e c t s .
E x t r a c t s  made from p reg n an t ham ster ho rns  (Group K)- in d ic a te  
t h a t  pregnancy somehow i n a c t iv a t e s  ULF e i t h e r  by p re v e n t in g  i t s  
r e l e a s e  o r  s y n th e s i s ,  f o r  no sh o r te n in g  o f  pseudopregnancy was 
observed . Since no s i g n i f i c a n t  d i f f e r e n c e s  were observed us ing  
p re g n a n t  horns  from days 5, 8, and 9, r e s u l t s  were combined to  form 
Group K. The re v e rse  p rocedure  o f  i n j e c t i n g  th e  a c t iv e  e x t r a c t  
( i . e .  from day 7 o f pseudopregnancy) in to  ham sters  b eg inn ing  on day 5 
o f  pregnancy showed t h a t  th e  e x t r a c t  was unable to  overcome th e  
e s ta b l i s h e d  pregnancy, f o r  11 ou t o f  12 anim als went to  f u l l  term . 
Immature u t e r in e  horns  (3^-4^ wk o ld )  were a lso  i n e f f e c t i v e  in  
s h o r te n in g  h y s te rec to m ized  pseudopregnant cy c le s  (Group J ) .
Data re p o r te d  in  Table 2 (Groups 0, P ) ,  i n d ic a te  t h a t  n u c le a r  
o r  m ito c h o n d r ia l  f r a c t i o n s  (F ra c t io n s  I  and I I )  o f  u t e r in e  e x t r a c t  
( in  0.25 M su c ro se )  gave n e g a t iv e  r e s u l t s .  However, th e  su p e rn a ta n t  
( F ra c t io n  I I I ,  Group Q) rem aining a f t e r  m i to c h o n d r ia l  f r a c t i o n a t i o n ,  
in  dosages o f  th e  e q u iv a le n t  o f  one horn  p e r  day f o r  fo u r  days, 
sho rtened  pseudopregnancy by more th a n  6 days. With s a l i n e  (Hank's 
b a lan c e d )  s o lu t io n ,  however, th e  m ito c h o n d r ia l  f r a c t i o n  (F ra c t io n  I I ,  
Group N) c u r t a i l e d  h y s te rec to m ized  pseudopregnancy whereas th e  o th e r  
two f r a c t i o n s ,  I  and I I I ,  (Groups L, N) caused no sh o r te n in g .  This 
d iscrepancy  can be accounted f o r  by th e  d i f f e r e n c e  in  d e n s i ty  and 
sed im en ta t io n  r a t e s  o f  th e  two s o lu t i o n s .  C le a r ly ,  F ra c t io n  I I I ,
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u s in g  0.25 M su c ro se ,  co n ta ined  ULF as d id  F ra c t io n  I I  u s in g  s a l in e  
s o lu t io n .
F u r th e r  a n a ly s i s  re v e a le d  t h a t  ULF was th e rm o la b i le  when h ea ted  
to  70 C f o r  15 m inutes (Group R). The m a te r i a l  was a lso  found to  he 
n o n d ia ly zab le  (7-day s a l i n e  e x t r a c t  a g a in s t  d i s t i l l e d  w a te r ,  4 C f o r  
16 h o u rs )  s in ce  th e  d i a ly s a t e  ( in  dosage e q u iv a le n t  to  \  u t e r in e  h o rn )  
had no s i g n i f i c a n t  e f f e c t s  on pseudopregnancy (Group S), and th e  
o r i g i n a l  s a l i n e  r e ta in e d  i t s  a c t i v i t y .
Experiments re p o r te d  in  Table 3 in d ic a te  t h a t  th e  ham ster ,  
l i k e  s e v e r a l  o th e r  s p e c ie s ,  d is p la y s  l o c a l  as w e l l  as system ic  
o v a r ia n - u te r in e  r e l a t i o n s h i p s .  U n i l a t e r a l  hysterec tom y w ith  removal 
o f  th e  o p p o s ite  ovary pro longed th e  l i f e  span o f  corpora  l u te a  to  
15.17 days whereas rem oval, i p s i l a t e r a l l y ,  o f  ovary and a d ja c e n t  
u t e r in e  h o rn , r e s u l t e d  in  pseudopregnancy o f  11.83 days. When bo th  
o v a r ie s  remained, w ith  removal o f  one u te r in e  h o rn ,  th e  le n g th  o f  
pseudopregnancy was 13.17 days. The p o s s i b i l i t y  e x i s t s  t h a t  th e  
lym phatic  system as w e l l  as th e  blood v a s c u la r  system  may p lay  a r o l e  
in  th e  t r a n s p o r t  o f  ULF.
/Table 3. P o s i t i o n a l  c o n t ro l  o f  ham ster  pseudopregnancy
Number o f  C ontro l 
c o n t r o l  h y s t e r e c t .  
Group animals pseudopreg.
Number of 
exp er im en ta l  Type o f 
animals experim ent
Length o f  
exper im en ta l  
pseudopreg.
T 6 17.83 ± .73a 6
U 17.67 ± .57
i p s i l a t e r a l
u te ru s -o v a ry
removed
c o n t r a l a t e r a l
u te ru s -o v a ry
removed
11.83 ± . 60a
15.17 ± .41
V 17.50 ± .63
u n i l a t e r a l  
hysterectom y 13.17 ± .48 
only
a Mean ± s tanda rd  e r r o r  o f  th e  mean.




(Col 3 : Col 6)
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In  c o n s id e ra t io n  o f  th e  d a ta  p re se n te d  th e r e  can no lo n g e r  he 
doubt t h a t  th e  ham ster  u te ru s  p roduces a l u t e o l y t i c  f a c t o r  and t h a t  
t h e r e  ' i s  a s p e c i f i c  tim e o f  r e l e a s e  and d u ra t io n  o f  s e c r e t i o n  o f  t h i s  
hormonal p r i n c i p l e .  C ontrad ic to ry- and n e g a t iv e  r e s u l t s  o f  e a r l i e r  
workers (Malven and H ansel, 1965; K iracofe  and S p ies ,  1966; K iracofe  
e t  a l . , 1966; Howe, 1965) undoubtedly r e s u l t e d  from d i f f e r e n c e s  in  
t im es  o f  removal o f  th e  u te r u s .  H echter e t  a l .  (1940) found a profound 
e lo n g a t io n  ( to  22 days from normal o f  14 d a y s ) o f  th e  r a t  pseudo­
p re g n a n t  cyc le  when th e  u t e r in e  horns  were ex ised  between th e  4 th  and 
7 th  day o f pseudopregnancy. No such e f f e c t  was observed by Velardo 
e t  a l . (1953) when th e  horns  were removed on th e  n in th  day o f  
pseudopregnancy. K iraco fe  and Spies (1966) o b ta ined  n e g a t iv e  r e s u l t s  
u s in g  e x t r a c t s  o f  e s t r o u s  r a t  u t e r i .  Schomberg (1967) re p o r te d  t h a t  
only sow u t e r in e  e x t r a c t s  made from days 12 and 14 th rough  16 o f  th e  
e s t r o u s  cyc le  showed a l u t e o l y t i c  e f f e c t .  S im ila r  r e s u l t s ,  i n d ic a t in g  
a s p e c i f i c  tim e during  which th e  -u terus  has  an e f f e c t  on th e  ovary 
have been re p o r te d  f o r  p ig  (Anderson e t  a l . ,  1963), h e i f e r s  (W iltbank 
and C asida , 1956; Anderson e t  a l . , 1965), and guinea p ig s  (Rowlands, 
1961; B utcher e t  a l . , 1962). The tim e o f  appearance o f  a u te r in e  
f a c t o r  seems t o  be s p e c i f i c  f o r  each in d iv id u a l  sp e c ie s  o f  mammal.
Pregnancy, on th e  o th e r  hand, manages to  overcome th e  
d e l e t e r i o u s  e f f e c t  o f  ULF on th e  l i f e  span o f  corpora  l u t e a .  In  th e  
c u r r e n t  i n v e s t ig a t i o n  over 90% o f  th e  anim als were ab le  to  go to  f u l l  
te rm , though g iven  i n t r a p e r i t o n e a 1 i n j e c t i o n s  o f  a c t iv e  u te r in e
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e x t r a c t .  These r e s u l t s  a re  in  agreement w ith  th e  e a r l i e r  work o f  Moor 
and Rowson (1966a) who found in  ewes t h a t  im p la n ta t io n  up to  th e  12th 
day o f pseudopregnancy o f  e a r ly  embryos f lu sh e d  from o th e r  donors 
caused corpora  lu t e a  to  p e r s i s t  f o r  a tim e e q u iv a le n t  to  normal 
pregnancy and embryos were c a r r i e d  to  te rm . In  a d d i t io n ,  i n t r a - u t e r i n e  
in fu s io n s  o f  14 o r  15-day sheep embryo homogenate showed an e x ten s io n  
o f  cy c le  le n g th  o f  22.4  days from th e  normal o f  16.6 days (Moor and 
Rowson, 1966b). Since im p la n ta t io n  in  th e  ham ster  ta k e s  p la c e  on 
day 3, th e  embryos could  w e l l  have p rev en ted  th e  l u t e o l y t i c  e f f e c t  o f  
pseudopregnan t u t e r in e  e x t r a c t s  by p roduc ing  a U L F -in h ib it in g  o r  
i n a c t i v a t i n g  su b s ta n c e .  Furtherm ore, th e  i n a b i l i t y  o f  f lu sh e d  p re g n a n t  
horns  ( i . e .  f r e e  o f  embryonic t i s s u e )  to  induce any e f f e c t  on th e  
le n g th  o f  pseudopregnancy in  h y s te rec to m ized  ham sters  i n d ic a te s  t h a t  
embryos o r  embryonic membranes p re v e n t  e i t h e r  s y n th e s is  o r  r e l e a s e  o f  
ULF by th e  u t e r u s .
In  p re v io u s  work, no s i g n i f i c a n t  d i f f e r e n c e s  were noted  in  th e  
le n g th  o f  pseudopregnancy in  ham sters  when (1 )  ovary and u te ru s  were 
t r a n s p la n t e d  in to  th e  same cheek pouch (12 .70  days)  o r  (2 )  ovary and 
u te ru s  p laced  in to  o p p o s i te  pouches (13.80 days)  (C aldw ell e t  a l . ,  1967). 
The p r e s e n t  r e s u l t s ,  however, show some l o c a l  u te r in e - o v a r i a n  
r e l a t i o n s h i p  s in c e  c y c le  le n g th  was a lm ost fo u r  days s h o r t e r  when 
ovary and u te ru s  were on th e  same s id e  ( i p s i l a t e r a l l y ) th an  t h a t  seen 
-when th ey  were o p p o s i te  ( c o n t r a l a t e r a l l y ). The d i f f e r e n c e  i s  n o t  e a s i l y  
e x p la in ed .  I t  may w e l l  be t h a t  m u l t ip le  mechanisms o p e ra te  to  in f lu e n c e  
how long corpora  l u t e a  fu n c t io n .  Perhaps, th e  prim ary  r e l a t i o n s h i p  
between u te ru s  and ovary i s  l o c a l  (v ia  ly m p h a tic s )  w ith  a system ic  
c o n t r o l  ( i . e . ,  b lo o d -v a s c u la r )  be in g  s e c o n d a r i ly  p r e s e n t .  As noted
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above, ev idence  f o r  l o c a l  u t e r in e  o v a r ian  r e l a t i o n s h i p s  in  v a r io u s  
sp e c ie s  i s  im pressive  (G in th e r ,  1967). I f  t r a n s p o r t  o f  ULF i s  
p r im a r i ly  v ia  ly m p h a tic s ,  t r a n s p l a n t a t i o n  o f  e i t h e r  o r  bo th  ovary and 
u te ru s  t o  th e  ham ster cheek pouch would d i s r u p t  th e  normal in  s i t u  
r e l a t i o n s h i p s  between ovary and u te r u s ,  w hile  a llow ing  new b lo o d -  
v a s c u la r  pathways t o  be e s t a b l i s h e d .  Any u te r in e  s e c r e t i o n  would th e n  
reach  th e  ovary only v ia  th e  blood v a s c u la r  system. This problem 
remains un reso lv ed .
C urren t re s e a rc h  i s  underway to  o b ta in  a b e t t e r  u n d e rs tan d in g  
o f  th e  chem ical c h a r a c t e r i s t i c s  o f  ULF. Chemical i s o l a t i o n  o f  t h i s  




1. The Syrian  ham ster u te ru s  produces a u te r in e  l u t e o l y t i c  f a c t o r  
(ULF) on th e  6 th  and 7 th  day o f  pseudopregnancy.
2. Dosages o f th e  e q u iv a le n t  o f  \  and 1 horn p e r  day were maximally 
e f f e c t i v e  in  sh o r te n in g  pseudopregnancy in  th e  h y s te rec tom ized  
an im al, b u t  \  horn  was i n e f f e c t i v e .
3. E x t ra c ts  made from p re g n a n t  ham ster  horns in d ic a te  t h a t  pregnancy 
a b o l is h e s  th e  s y n th e s is  o f  th e  u te r in e  l u t e o l y t i c  f a c t o r .
4 . A ctive e x t r a c t s  o f  ULF did  n o t  i n t e r r u p t  e s ta b l i s h e d  p re g n a n c ie s .
5. Immature u t e r in e  horn  e x t r a c t s  were i n e f f e c t iv e  in  sh o r te n in g  
h y s te rec to m ized  pseudopregnan t c y c l e s .
6. The microsomal f r a c t i o n  o f  homogenized t i s s u e  appears  to  be th e  
o r ig in  o f  th e  u te r in e  l u t e o l y t i c  f a c t o r .
7. The l u t e o l y t i c  f a c t o r  i s  n o n d ia ly zab le  and th e r m o la b i l e .
8. The ham ster d is p la y s  a l o c a l  as w e l l  as a system ic  o v a r ia n - u te r in e  
r e l a t i o n s h i p .
16
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F igure  1. Group A. S a lin e  e x t r a c t  g iven  a t  dosage o f  1 horn  
























C E1 E2 E3 E4 
CYCLE NO.
21
Figure  2. Group B. E x t ra c t  o f  u t e r i  removed on 4 th  day o f  
pseudopregnancy .




























F igu re  3 Group C. E x t r a c t  o f  u t e r i  removed on 5 th  day o f 
pseudopregnancy .
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F igure  4 . Group D. E x t r a c t  o f  u t e r i  removed on 6 th  day o f 
pseudopregnancy.
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Figure  5 Group E. E x t r a c t  o f  u t e r i  removed on 7 th  day o f  
pseudopregnancy.
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F igu re  6. Group F. E x t ra c t  o f  u t e r i  removed on 8th day o f 
pseudopregnancy.
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F ig u r e  7 Group G. E x t r a c t  o f  u t e r i  removed on 7 th  day o f 
pseudopregnancy.
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F igure  8 Group H. E x t r a c t  o f  u t e r i  removed on 7 th  day o f  
p seudopregnancy .
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F ig u r e  9 Group I .  E x tra c t  o f  u t e r i  removed on 7 th  day o f  
pseudopregnancy .
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F ig u re  10. Group J .  E x tra c t  o f immature u t e r i  removed a t  
3^-4^ weeks o f  age.
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F igu re  11. Group K. E x tra c t  o f  p re g n a n t u t e r i  removed on th e  
5 th , 8th and 9 th  days o f  p regnancy .
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F ig u re  12. Group L. N uclear f r a c t io n  o f  s a l in e  e x t r a c t  o f  u t e r i  
removed on 7 th  day o f  pseudopregnancy.
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F ig u re  13. Group M. M ito ch o n d ria l f r a c t io n  o f  s a l in e  e x t r a c t  
o f  u t e r i  removed on 7 th  day o f pseudopregnancy. 
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F ig u re  14. Group N. M icrosomal f r a c t io n  o f s a l in e  e x t r a c t  o f  
u t e r i  removed on 7 th  day o f pseudopregnancy.
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F igu re  15. Group 0 . N uclear f r a c t io n  o f  .25 M su cro se  e x t r a c t  
o f  u t e r i  removed on 7 th  day o f pseudopregnancy. 
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F ig u re  16. Group P. M ito ch o n d ria l f r a c t io n  o f  .25 M su cro se
e x t r a c t  o f  u t e r i  removed on 7 th  day o f pseudopregnancy. 
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F ig u re  17. Group Q. M icrosom al f r a c t io n  o f .25 M su cro se  e x t r a c t  
o f  u t e r i  removed on 7 th  day o f pseudopregnancy.
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F igu re  18. Group R. T h e rm o lab ility  o f  e x t r a c t  o f u t e r i  removed 
on 7 th  day o f  pseudopregnancy.
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F ig u re  19. Group S. D ia ly s is  o f e x t r a c t  o f  u t e r i  removed on 
7 th  day o f pseudopregnancy.
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